Role of the motor nerve in activity-induced enzymatic adaptation in skeletal muscle.
The sciatic nerve was cut on one side in 11 male cats, and a piece of the nerve was removed. The cats were then divided at random into two groups, a stimulation group (S) of five cats and a control group (C) of six cats. Bilateral electrical stimulation (2 Hz) of the gastrocnemius muscle (directly or via the motor nerve) was carried out in the S cats 4 h/day, 3 days/wk for 4 wk. The voltage delivered was adjusted in each cat so that both gastrocnemius muscles lifted identical loads the same distance. The activity of the tricarboxylic acid cycle marker enzyme succinate dehydrogenase (SDH) per unit of muscle weight more than doubled in response to stimulation both in the intact and the denervated gastrocnemius muscle. Stimulation did not affect the activity of the glycolytic marker enzyme 6-phosphofructokinase (PFK) or muscle capillarization. Denervation resulted in pronounced (approx 50%) fiber atrophy, which was not prevented by the stimulation. It is concluded that the presence of the motor nerve per se is not necessary for an activity-induced adaptation of the oxidative capacity of skeletal muscle.